Abstract: Apricot (Prunus armeniaca L.) is one of the most important export crops in Palestine and
INTRODUCTION
An apricot tree is from the tree species Prunusarmeniaca L, but the species Prunusbrigantina, Prunusmandshurica, Prunusmume, and Prunussibirica are closely related, have similar fruit, and are also called apricots [1] .This tree takes its name from Armenia, province of Asia, where it is native, and whence it was brought to Europe [2] , an archaeological excavation at Garni in Armenia found apricot seeds in an Eneolithic-era site [3] , and three centers of apricot origin were proposed by Vavilov [4] :north eastern, central and western China, central Asian mountains and near-eastern center. Apricot was introduced into the Mediterranean Basin through two different ways. The first one was through the Middle-East allowing the identification of the Irano-Caucasian group [5] , and the second was through the Central Europe [6] . Four apricot cultivar groups named (Diversification, Geographically Adaptable, Continental Europe and Mediterranean Basin) were identified by Hagen et al. [7] ; these groups displayed a gradient of decreasing genetic diversity of varieties from east to south-west. However, the climate of Mediterranean region which have semiarid, having hot summers and mild-winters can be occurred rarely frost damage [8] .Apricot culture is greatly restricted by climatic conditions, especially related to chill accumulation in several growing areas, with a significant influence on productivity [9, 10] . Apricot (Prunus armeniaca L.) is a very popular commercial and nutritional stone fruit crop that is cultivated widely under temperate world regions, especially in Mediterranean countries and areas with similar conditions, due to its high delicious edible fruit and potential to fetch premium prices at market. Data from FAOSTAT [11] revealed that >3.8 million tons of apricots were produced in the world in 2011.
Palestine has a Mediterranean climate characterized by long, hot, dry summers and short, cool, rainy winters, as modified locally by altitude and latitude. Like many other developing countries, Palestine has an important agricultural sector, which has been considered the backbone of its economy; it's the most suitable ecological conditions for growing table apricot. Apricot planting in Palestinian areas has increased rapidly due to the comparative advantage of earliness of harvest. The apricot trees of Palestine are grown in mountainous inland areas and the most important varieties are wild (Armeniaca vulgaris), Hamwi (Mestikawy), Al-Qaisi, Tadmory, Lozi and Ajmi.
Recent studies [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] have highlighted the influence of bioclimatology on plant yield; however this is the first time the bioclimatic characterization of the different varieties has been under taken. Palestine is belonging to the inframediterranean to mesomediterranean of bioclimatic belts; and arid, semiarid, dry, sub-humid and humid of ombrotype [12] [13] [14] [15] .
Aims study the effect of biology, bioclimatology and climatology on Apricot (Prunus armeniaca L.) to establish the variables that had the greatest influence on plant production to increase the economy and maintaining food security in the region of Palestine, because apricots are one of the most important fruit in Palestine.
MATERIALS AND METHODS

Study Area
Palestine is located between longitudes 34º15´ and 35º40´ east and between latitudes 29º 30´ and 33º15´ north. The geographic location of Palestine plays a major role in affecting the features of its climate and the climate diversity between the southern and northern parts.
Data Analysis and Collections
Palestine is famous in cultivation of apricots, especially in the mountains of Hebron and other areas. Data were used from the meteorological stations in Palestine (Table 1 ) and (Fig 1) . Mean temperature, precipitation data from ten stations with records from 1993 to 2008 (15 years) and for the same years in plant production (rainfed) from the Palestinian Central Bureau of Statistics (PCBS), have been analyzed in this study. A bioclimatic and climate analyses have been made of the data from the Palestinian meteorological stations of the same years ago, so we are dependent in the bioclimatic analysis about used temperature and rainfall amount of data for Palestinian Meteorological Stations, elaboration the diagram bioclimatic according the professor Rivas Martinez Salvador in 1996 [27] [28] [29] [30] . An analysis was made of the independent and independent variables, independent variable consist of biocliamte factors as compensated thermicity index (It/Itc), annual ombrothermic index (Io), simple continentality index (Ic), and climate factors as mean monthly temperature (T), precipitation (P), soil water reserve (R) and water dificit (Df), while dependent variable is apricot production (table 1). Nevertheless, we applied the principal component (PCA), correlation matrix (Pearson n-1) and correspondence analysis (CA).These statistical analyses were done using the XLSTAT software. The goal of PCA is to decompose a data table with correlated measurements into a new set of uncorrelated variables. The results of the analysis are presented with graphs plotting the projections of the units onto the components, and the loadings of the variables. Correlation between variables was evaluated using Pearson's correlation coefficient [31] .
Fig1. Location of the Meteorological Palestinian Stations
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RESULTS AND DISCUSSION
Principal Component Analysis
In this study, we used the bioclimatic classification of earth to Salvador Rivas-Martinez to analyses of the climate factors and bioclimatic parameters (independent variables). After application of the Shapiro-Wilk normality test [32] [33] [34] [35] , the p-value obtained from the variables studied tended to be below 0.05, a conventionally accepted value. Principal component analysis (PCA) is a useful statistical technique that has found application in fields such as face recognition and image compression, and is a common technique for finding patterns in data of high dimension. PCA correspondence analysis creates orthogonal components and, for each item in a table, a set of scores (sometimes called factor scores). PCA was used to help identify the variables different, using factor extraction with an eigenvalue ˃ 1 after varimax rotation. The results of PCA, including the factor loadings with a varimax rotation as well as the eigenvalues, are tabulated in (Table 2) . Eight of the eigenvalues were found to be˃ 1 and the total variance for the two factors isabout 44.552 %. Factor 1 was dominated by temperature, water deficit and compensated thermicity index, and accounts for 44.552% of the totalvariance and cumulative % (Fig. 2) . That means domination may be caused by the effect of the variables (dependent and independent factors) on plant yield and growth. Factor 2 is highly dominated by all climate and bioclimate factors except of Io is negatively (-0.058), and accounts for 29.482% of the total variance. This factor represents, effect, and interesting of all climatology and bioclimatology factors on biology, production, development and sustainability of plant. Factor 3 is dominated by all climate and bioclimate factors except of T and P, and accounts for 12.355 % of the total variance. Factor 4 is dominated by T, Df (0.337) and Ic (0.722), and accounts for 6.657 % of the total variance. Factor 5 is height dominated by Df, Io, P and T conductivity, and accounts for 4.221% of the total variance. Factor 6 is dominated by T and P, while the factors of Df, Ic, It/Itc, Io and R were negatively, and accounts for 2.233% of the total variance. Factor 7 is dominated by P, and Df as climate factors, and accounts for 0.409% of the total variance. Factor 8 is dominated by P, Io, Ic, and It/Itc conductivity, and accounts for 0.090% of the total variance, generally, abiotic factors effected on the productivity, sustainability, and stage of growth and development of plant and its relationship to increase economic in Palestine, addition to, these environments factors were effected on plant biology and other biological resource [12] [13] [14] .
We observed through analysis and study that temperature effect on plant production as f 2, f 2, f 5, f6 and f 7, therefore, apricot trees are affected by weather conditions, especially during the flowering period and modern decade as rising temperatures in the period after the contract and the growth of fruits adversely affect the yield and fruit specifications. In contrast, and the lack of cold during the fall and winter cause dormancy period is not complete and therefore lead to the delay in the open floral buds and vegetative, and in a short period of dormancy apricot trees, addition to suitable cultivation of apricots in cold weather and the climate of the Mediterranean, but that his best environment is dry environment. The increase in relative humidity during this period to help increase the spread of fungal diseases, particularly whiteness diseases that cause the deterioration of fruit quality. In the other side, wild apricot pollination is carried out by bees and insects, which are attracted to the abundant blossoms produced during March and April [36, 37] .
Fig.2. Factors of the Cumulative and Eigenvalue PCA of Variables Data (Dependent and Independent Factors)
Nevertheless, when we applied a principal component analysis (PCA), observed that the Ramallah, Salfit, Nablus, Hebron, Bethlehem and Jerusalem areas types plots are located at the right of axis 2, and affected by the factors Ic, P and R, excepted Hebron, Bethlehem and Jerusalem were affected by bioclimate factor as annual ombrothermic index, with a proportion of the variance explained by axes 1 (44.55 %) (Fig.3 ). Jenin and Tubas areas plots are located at the left of the axes 1 and more affected by the bioclimate factors as anannual ombrothermic index; while, Tulkarem and Qalqilia were affected by soil water reserve, in soils like these, fertilization can cause a numerous management problems, especially by changing soil pH which affects, in general, the availability of plant nutrients, and there by plant growth, productivity and fruit quality [38] ; compensated thermicity index; andmean monthly temperature, we indicate that apricot of Palestine can be adapted to climate in this region, with cold winters to allow a proper dormancy and a dry climate is good for fruit maturation. The tree is slightly more cold-hardy than the peach, tolerating winter temperatures as cold as -30 °C (-22 °F). A limiting factor in apricot culture is spring frosts: They tend to flower very early, meaning spring frost can kill the flowers. Furthermore, apricotis adapted in dry to humid regions which are characterized by temperate summers with temperature between 15-30 o C, which had to obtain high quality of production, The correlation matrix can be seen as the covariance matrix of the standardized random variables, table 3 shows the correlation matrix between the characters studied. Water deficit and compensated thermicity index were positively correlated to plant production. In this case, water deficithas a large influence on growth, development and productivity of plant. A high correlation was also observed between water deficit (0.203), compensated thermicity index conductivity (0.136), and apricot yield. That means the quality and yield of apricot were affected by the water deficit and compensated thermicity index more than other factors of the climatic and bioclimatic in Palestine. Herelies the importance of the soil where the apricots appropriate soil is deep mud good drainage and ventilation which is sensitive to salinity; also poor soil physicochemical characteristics are also high problem [39] . Biologically, most of limiting factors for its growing are evident such as blossoms killed by spring frosts, sudden (premature) wilting -apoplexy, winter killing of flower buds prior to bloom, Plum pox virus infection in apricot trees, absence of quality rootstock and modern growing technologies [40] .
Table2. Factors of Eigenvectors and Eigenvalue of the PCA and Variables Data (Dependent and Independent Factors)
Variables
Correspondence Analysis
Correspondence analysis is performed on a contingency table. Also, correspondence analysis (CA) is a multivariate statistical technique proposed [41] by Hirschfeld [42] and later developed by Jean-Paul Benzécri [43] . It is conceptually similar to principal component analysis, but applies to categorical rather than continuous data, when we analyzed correspondence analysis is applied to each of the dependent variables and the seven physical parameters (independent variables), significant differences (P < 0.05). These differences are lower in the case of apricots productions in Tulkarem and Hebron because the production is decreased. In view of the linear correlation obtained, in this analysis was done by comparing the dependent variables apricots production with the total independent variables and the three bioclimatic parameters Io, Ic and It/Itc. In the first place it was observed that the Tulkarem, Salfit, Nablus and Ramallah type plots are located at the right of axis 1, with a proportion of the variance explained by axes 1 (82.58 %) and affected by the all climate and bioclimate factors, while the Hebron, Jerusalem, Bethlehem, Tubas, Jenin and Qalqilia types plots are located at the left of axes 1, with large a proportion of the variance explained by axes 1 (82.58 %) and axes 2 (13.23%) (Fig.4) .
However, We indicated that in the upper inframediterranean to mesomediterranean environments, the optimum for the production of apricot is achieved with value of annual ombrothermic index more than 2.5, simple continentality index value between 14-22, compensated thermicity index value between 250-450, and the temperature between 20-24 0 C in Palestine.
Fig4. Graphic Representation of Correspondence Analysis between the Apricot Production and Independent Variables
CONCLUSION
Historically, the city of Hebron is one of most important of Palestinian territories to produce of apricots or nuts in general because of the climate appropriate for this but in recent, apricot production became in decline is due to the lack of rain, high temperatures, climate change, the spread of some diseases, such as fungal, and increase the settlement process by the Israeli occupation where there are more than 100 settlements as it is in the rest of the Palestinian territories occupied. Currently the apricot production in northern regions of Palestine over the middle and southern regions, especially in Tubas, Salfit and Jenin, therefore, we encouraged Apricot cultivation in these areas in addition to the Hebron area to increase the economy and maintaining food security in Palestine.
We indicated that apricot trees are affected by weather conditions, especially during the flowering period and modern decade as rising temperatures in the period after the contract and the growth of fruits adversely affect the yield and fruit specifications, in contrast, and the lack of cold during the fall and winter cause dormancy period is not complete and therefore lead to the delay in the open floral buds and vegetative, and biologically, apricot pollination is carried out by wind, bees and insects, which are attracted to the abundant blossoms produced during March and April and the fruits mature between June and July.
Moreover, in the infra mediterranean to mesomediterranean environments, the optimum for the production of apricot is achieved with value of annual ombrothermic index more than 2.5, simple continentality index value between 14-22, compensated thermicity index value between 250-450, the temperature between 20-25 0 C, with annual rainfall between 300-900 millimeters, and with the dry to humid of ombrotype. 
